Highlights
150
Furthermore, by finding genes which are most enriched in arterial and venous clusters,
151
we were able to identify potential new segmental markers for BECs ( Figure 1D ). Venous cells 
156
In addition, these genes are not restricted to expression in Vcam1+ subpopulations, making them pathways, as well as the downregulation of EC proliferation, lipid and lipoprotein metabolism, and 
199
Comparisons of aged and young BECs within A-C-V populations results in a total of 642
200
unique DEGs (FDR<0.1, capillary: 443, venous: 207, arterial 182 DEGs) . Interestingly, the degree (B2m, H2-K1, Tapbp, , Flt1, Flt4) , matrix assembly (Vim,
212
Vwa1, Spock2), cell adhesion (Itga1, Itga6, Esam), TGF-β signaling (Eng, Acvrl1, Ltbp4) , hypoxia 213 response (Ldha, Pkm, Aldoa, Nos3) , and oxidative stress (Sod1, Apoe, App, Prnp, Alpl) ( Figure 3E 
221
To ensure that the DEGs were not a consequence of differing cell numbers between tested 222 groups or biological noise, we performed two sets of stringent tests. A permutation test was 223 conducted on all DEGs (FDR<0.1) to ensure that the true average log fold change of each DEG 224 fell beyond the 95th percentile of a randomly shuffled distribution ( Figure SI 6C ). In addition,
225
DEGs were calculated within each of the four biological replicates (one biological replicate 226 consisting of 4 pooled mice hippocampi), and only those found to be differentially expressed in 3 227 out of 4 replicates passed the criteria. Altogether, we find that each vessel segment ages 228 differentially, and that aged capillaries exhibit the greatest degree of change, upregulating 
249
detected genes, 829 genes were found to be differentially regulated in capillaries (FDR<0.1) and 250 most are up-regulated (692 -83% of DEGs). Importantly, only a small subset (<10%) of these
251
DEGs were also found differentially perturbed by injecting aged-matched young plasma into 252 young mice, indicating that most of the effects of AMP in young mice are specific to the age of 253 the plasma (SI Table 1 ). Thus, capillaries are highly responsive to factors in the exogenous aged Dusp3, Ifi27, Ifnar1, Il10rb, Vim, Icam2, Calm1, Myo10, Anxa2, Canx) 
292
respectively ( Figure 5E ). Strikingly, these 89 genes are enriched in key aging signature pathways
293
( Figure 3E ) including ribosomal biogenesis/rRNA processing (Rpl13, Rpl31, Rpl36, Rpl38, Rpl41, Ifitm2, Ifit3) , antigen processing and presentation (B2m, H2-K1, H2-D1, H2-T23, Psmb9, Psmc2),
296
and response to oxidative stress (Ndufb4, Apoe, Sod1, Nostrin) ( Figure 5D ).
298
Young plasma reverses select transcriptional changes of aging induced by AMP
299
To determine whether young plasma factors could specifically reverse transcriptional changes in 
374
These functions can be further augmented by interferons such as Ifi27 and Ifnar1, which is also 375 increased with aging. Not only has soluble B2m previously been found at higher levels in human 376 patients with HIV-associated dementia and Alzheimer's disease (Carrette et al., 2003) , it also 377 exerts negative effects on hippocampal neurogenesis and cognition following systemic injection 378 (Smith et al., 2015) . Strikingly, young plasma exposure upregulates β-catenin in aged BECs. Wnt/ 379 β-catenin signaling is necessary for maintaining specialized BBB properties, such as tight junction expression and low expression of leukocyte adhesion molecules, but is compromised upon injury,
381
inflammation, and likely during aging (Lengfeld et al., 2017; Liebner et al., 2008; Tran et al., 2015;  382 Zhou and Nathans, 2014 
388
The 42 genes which mimic an aging transcriptome in young AMP-infused mice and whose 
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Plasma collection, dialysis and processing
746
Mouse: Approximately 500 µl of blood was drawn from the heart in 250 mM EDTA (Sigma Aldrich,
747
CAS Number: 60-00-4) and immediately transferred to ice. Blood was centrifuged at 1000g for 10 
823
Single cell RNA-sequencing
824
Cell lysis, first-strand synthesis and cDNA synthesis was performed using the Smart-seq-2 platforms. Libraries were prepared and pooled using the Illumina Nextera XT kits or and in-house Sequences from the Nextseq or Novaseq were demultiplexed using bcl2fastq, and reads were a custom Snakemake pipeline. We applied standard algorithms for cell filtration, feature selection,
845
and dimensionality reduction. Briefly, genes appearing in fewer than 5 cells, samples with fewer 846 than 100 genes, and samples with less than 50,000 reads were excluded from the analysis. Out 847 of these cells, those with more than 30% of reads as ERCC, and more than 10% mitochondrial 848 or 10% ribosomal were also excluded from analysis. Counts were log-normalized then scaled.
850
Next, the Canonical Correlation Analysis function from the Seurat package (Butler et al., 2018) 851 was used to align raw data from multiple experiments, data from aged vs young mice, AMP vs
852
YMP treated young mice, and LPS treated vs untreated mice. Only the first 10 Canonical
853
Components (CCs) were used. After alignment, relevant features were selected by filtering 854 expressed genes to a set of ~3000 with the highest positive and negative pairwise correlations.
855
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